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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the generation of a failure such as data destruction or 
the like by automatically performing an appropriate transfer speed setting processing 
corresponding to the state of a device (target device) connected to a SCSI(smaII computer 
system interface) bus. SOLUTION: A SCSI host adapter part 5-1 is constituted of a device 
information storage part 5-3, a SCSI control part 5-4, a host bus control part 5-6, a bus 
terminating terminator control part 5-5 and a BIOS(basic input output system)-ROM 5-7. A BIOS 
is started at the time of system activation, the connection number of SCSI devices is 
automatically detected and an appropriate data transfer speed corresponding to the number is 
set Then, successive connection confirmation is performed corresponding to identification 
information for the respective devices. Also, a predetermined first transfer speed is set in the case 
that the connection number is three and a second transfer speed slower than the first transfer 
speed is set in the case that it is four or more. 
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-/ hTfltlM-***. 1 6t'7 hTrnki-ifrtmsttt 

[0063] 24h«Bi t3-0<D4h*y MC "SC 

s 1 1 d" s-^t««Srj#o. ^^^i*xhrrr 

yta-^t^ffl^Hlt NARROW ( I D = 
0~7) "7 ( = 01 1 1 ) " HZ. WI DE ( ID 
= 0-1 5) m "I 5 (=1111)" Izm&ZtL 

[00 64] 2 5hB i t7-0fcl "Max_Targ 
et Devices" £*^mt&$:ft^>. >T<7)^(C 

«Stt*x hr^7-^3{i«©ifflrc# s sc s i f^v x<o 

[0065] 04 (A) {402. 3«t»<0#I DfcJtJEL 
"rA>f X I D=*T-?m® 1 " Opiffl?:^-. 
ft. *«0~7<^S?r^-. Bit5fc*Wide 

scsi Support" ^-fimi^n>. z<m 

«JiWi de-SCS lSr^-M.TV%Si»g!&»$r^ 
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~t. Bit4fc "Disconnect" ZvOW&t: 
fiK>. Z<7Mmt. XtZtfLX&fffl^frZ?-? 

B S C S I *Xk*<A 7 V L . ffi<Of><-( X t 

SftSDi sconnect37yHW-MTV> 
[0066] Bit 3tC "Synchronous S 

u P p o r t - mmw^>. zcrmmn. mmtmiv 

S£fT9Ne go t i at i o n o o a^Offlffi 
fcrffifl9§ix&. B i t2-0fc "Synchronou 

s Rate" t^tmmzfro. commit, mm 

[0067] mtx. 

000:20 MHz 
00 1:16. 0MHz 
010: 13. 3 MHz 
100 : 10 MHz 
00 1: 8. 0MHz 
0 10: 6. 7 MHz 
100: 5. 0MHz 

^-TtcOt-tS. tBLZZ TV>ffili& < £ T-*5tW<7> 
T?T?1*lWr0)WZ'2> *) . TJ<4Xk<7)N e g o t i 
at i on#ft,Z J $>*)W. , )Z1X&mtim<ni>(DX'$)Z>. 
[0068104 (B)«02, 3«t»0#IDtC«KL 
fc. "t^M X I D = * ^f-9Wm. I I " <0p|ffl£^ 
t. Bit3fc "Multiple LUN Supp 
ort" Z^tmm:$fr>. Zammi. LUN (Lo 
gical Unit Number) W-hfS 
1?BiP&jit. SCSI ttggfcJi-oo I Dtc&*8& 
(TfFSiWJkfflgiX'^h. LUN«£?>^Bfcfttt£>*i 

[0069] tunc*Lfc«t. xmmmut 

sc s i - b i o si^mm^ztmomm^m.^s 
c s i vumcomnnzmn-r s . 

[0070] @ 5 ~H 8 £*&B8<D!Ei*j&K<9tS£#!£ 
5Ic?\ >-Xf-Artcr)SCS I - B I OS«gS)g?dr(^ 
^TUftS. SCSI-BIOSfc&StfSiSilS 
fc. S*J^Xx-yT7-lT*t«(c "rA^HNIS! 
tgg?" <D&fi]<7)T VUX ( o f f s e t Addres 
s OOh) £H&tJ. Bi to (77/) imgLX 
f~/77-2X"0~ or "1" SHOT'S. Ztltf* 

m&mm<r>smTb2>. -o-^iiBiosi 

5t«m^raSrfilr\ " 1 " <WS&Izjl~7- < ijf< T' 

[007 1] BIOSffijt^SS?L^«^0sEh. 
£8ffl-*-6. X-f-yT7-3-C^SSCS I_ID (Jft 



S^fc^T^X I D#^^SIrrt-S) "0" £ 
AT} <*J»£) <K0i§£kL "T^MXlf^ 
iggB" <DO f f s e t Address 2 1 h«B i 
t0##«£^fifc&oTV^fc£wgtc-rS. X 
f'/r7-4T^Dev_Count {ffl&fX4X 

osmAvyhi-ztzttxTmk) tc -o" s-aa-t 

[0072]Af777-5T'SCSI_I Dfc*tLT 
ggfi7?(Test Un i tReadynv^H 
m Srffd. X-7 l "y7 , 7-6'CSCSI_IDK»LT 
g^a^Ti^MfXx 777 - 7(Cjfc», D e v_C 
ountH^'J^y h-f S . '£R3*LT V vfrWUf 
Xr"y7"7-7fcJWf LTXxvr7-9^ittf. Xf 
777 - 9Tti. 4lDS(Narr o w(?)i§£fc:(± I 
D=6£X. Wide<^tliID = 14it) £H 

7-8{Cjt*SCSI_ID£>r ^'J>yhU ifcO 

[0 073] £T&TUt£fc£iIgLfc%&«. Xf 
•y77-l Ofcjitf. ^T-yT7-10-Cli. 8?&§it 

F a s t 2 0 -T«0B)^?rfr^lS;^A^^5:¥'JBrr 
6. ^36ifjrtXf 777 - 1 2t31 

(77/) FAST20_OK (Fast20T' 
«^SrWS6t-tS*^$:^^-S ) (c " 1 " ("T 

IE) itmtt, 

[ 0 0 7 4 ] SKr./<4 x#4 &&±hZ>iSr£ 
XT777-1 l{Cji^FAST2 0_OK(C 

"0" £*a«rf£. XT-yn-iarwtrJUxfz 

ffi£3f£Z(0S&jii&'i~Z> £#>(cISS SCSI IDfc 

"0" £*SttU ID = 0^K^Sl»ttK>&. Xf 
•yT7-14-CSCS I _ I Dtfmm&S&ZVX- h L 

7-7-1 5fcjt*. FMM5£OS£&ff3. 
[007 5] Xf777-1 7TJi. FAST20_O 
K7^(CiOX ; f-/7 , 7-18<75Maxl 0MB/& 
Wi&i^Negot i at i on?:t6K Xf7 
77-1 9«Max20MB/tt«gS* 1 '5Nego 
t i at i o n-rSA»£«BrU ilS-TSNegot i 
at i on^fio. X7-v77 -20X7^4 Xfrh<T> 
jRffi££JR5 .Xf777-21 TigfitfO KTfciltf 
1 0MB/^^fc«2 0MB/»-CtfD^Sr-rS. 

[0076] ©^(C^S^fiS-f^* 

Biosm&mziffimmm<?)h&G.xi3.%\.\ 

1 0 0 7 7 ] Xf777 - 1 4TH«H£S5pprfcWK$ 
Xx-/T7-16-C^P»ffiiS ; E-K^ 
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2-CSCSI_ID£4y?U*yr-U XrffTl- 
[ 0 0 7 8 ] ± I DMT^WJXf »r 7 - 3 7 

Kit* % scsi s&njpgiw)*;*. h rrr^mn*w^ 

£tS5gL S c s I - B I O S<ryWmL*%rT-t 

h. 

[0079] iKfc. Xf"/77-2t "1" fcKBKUx 
ffset Address 0 1 h~l 0 tiZ^fe*. 

wo r kx-vrmtztm (-mm. <K*^?>*!igfcte 

QiB&t>#£ , Ct>&lO . Xf777-25TSCSI 
_IDfc "0" £18&«k ^777-2 6-^^7 

[ 0 0 8 0 ] Xt- 777 - 2 7-Cfi^#Hg£;fcjti§£ 
fcttxx777-2 8fc3t;^ ^SiiTWSrv^t 
«Xr«/7-7-3 5(c^Ui. Xf777-28Ttt5^ 
Wo r kxyrfcriaSLfcr-^^^JS-rS I Dtf>r 
-?£#*&U Xf777-29tSCS I_ID#P 

•T-/7-7 - 3 Ofc«*|iWII£i*tf>f&Jg£fr 0 . 
[0081] Xf777-3 JL— f-r 'Jx-ftC 
J: Di££$ft*: "#fAM^f-^i« I " 0)B i t 2 

-^r^^workxyr^^ait^cKofi 

TONegot i at i o n £??■>. X.T777-3 2 
•Cr'U Xfr&VimZ&JRh. X^7 7-7-3 3-Cjg 

4 Xfr £>gJR^> Jt r- ^IBSaLgfcgJ&r 6 . 
[00 82] SfcClClT, g^t^e^iutfi^T^* 

[0083] XrvT7-2 9XWmm?F*ItmiZ 

tv/zm-SMiXT v77 - 3 4x-i\mm&M*- mm. 

5-CSCS I_I D£>( y?V*yhL. XrffTl- 
3 6T£lD£»^7Lfc*>£«Br*-S. »7LT^ 
£V*§-&fcUi<fc9 1 Dt»LTHa<0«yi^1t o . £ I 
D^S«7W^t:tt. XT777-3 7fcjtt*SCS 

i mm&oxx h Tyrme&U'*?*-* 

SCSI-BIOS«Hk^7tS. 
[ 0 0 8 4 ] 09 £JL-*f»tt<7)7v-m£iFrt. Ztl 
it. #f8BH«OFast202tJESCS I -fcXYTyr? 

[0085] 5W\ m*r 778 - 1 T&g-f 
-fX^fcNegotiation^ Fast20t 



ttJELTVvSr^fcr&glfc/^Ma x 2 OMB/UtfONe 
got i at i on{COKT'J5§LTt*P«^AV 

Zmrti. t>&W&*&Ut* ^f778-6tjR^ 

[0086] *(0£ o ttE&TtV xitmmtx^ 
Vvx— fi±Xf>y78-2izMtt. XT778-2T'»J 

Fas 1 2 oMftor'V xzmmix^&frzmrt 

££LTVv5rVtf§£fc;Ji N X-f 7 78-5fcil*. 

BiosT^jeift^d. 

[0 087] Fast2 0t«i5LT^V^ 

SmzX-oXte. 20MBT-<0KSagT'<0Negot 
i a t i o n*5tf*>n6C:fc(C^:S*^ M&tW Xli 
20MB/^)Ne got i at i onfcitLT2 0M 
B/#^ej*«^Tfigi: LTiTtg^femS^iiLT< 

[0 088] Fast20SJ6OfA>(x^ 
LTV^^&{c{i^x77-8-3t:jttr. X-r/78- 

JL— Tfc J: Sfflffi-Cj) S . 4 ££Lt<9*§£fc:{;UT 7 7 
8-4 tzmX-r-fJl'&tf 1 . 5 mfilT4>&a.-~ f iffl 

mti. 

[0089] 1 . 5 mlUJhO^tCJi. y-7;l^0$ll 
ffiA^Fa s t 2 0X<mft*1nx.%\\ got, Xf 
778-5fc»*BIOST<9j@fSS:fi : ?. 05<OX-f 
y77-l 0-CXT777-1 lfcji^. FAST20 
_OK£ "0" #miZtl&<7)X'. Xf777-17*» 
^,Xx777-18fc:ji^ % Fast-SCSITO® 

T^S^t«Xx778-6HJt^. JL-f--* y-r* 

[0090] ^ y x ^ fci d^t xot^i 

S . - ZXmmi<r)£f&X'l±3--7- -fUf< 

kmfeLxh&ox-Biosffytimiffitz. H2t^L 

fboot select"f«(75«)l# 
[0091] 01 0-01 HCJL-fM 'Jx-f^BM 

HffilTtl, 9t-f*xhT-srT9m<riW&£ino. *x 
hTyTf<7)lDitO~~7(OGM0Mt:A1lL. "En 
ter" fi*^-y7Ma«l~5 6 

(7X8)?rA*L. "Enter" ^-J-A^tS. 

[0092] SCAN Dev i celJ. 0-7*>7- 
Ont'hhfrtmjRLX "Enter" ^f-^A*^ 
S. SCAM Suppo rtJiON*»OFF$rg!S?L 

t,NARROWA»WIDE<0fc'^^$-SS?LT "En 
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ter" ^f-SrA*t-&. 

[0093] uaasgTjit-ttuf . <mm~c "ok- e 

ti-VfoZ&itX "Enter" ATrtS fc Hffi 

h. "1" ti> "2" StA^T*. "1" SrSSKU^ 
t«Hffi3 .BIO SM5tt- KlSKOgJgliJyji 

[ 0 0 9 4 ] Bffl 2 T' 2 Lfc^-fcJ±Bffi4 tc» 
h. Hffi4T1i&IDfc#LT#ai^£fT3. "1^81 

"D i s c o n . " {CULT t>32& • 

[0095] "Wi de" tUfCJi. WIDET<0iS 
^tf3«{=i-S*»5:^tS. £<0J§£. SCSlf 
jUx, scs i^xbr^r^iffltwiDEJtCT'* 
5d t tt^»f&s c s i y-T'/i'tw i d Em<o-y--/fU 

it?i$<W I D ESWET&fUfW I D E tWHttZ . * 
WSIWiN A R R OWZWR-tZ . 

[0096] vxtcomfeizm Lxums 5 comomz. 

TUWRU "Enter" *-*\1rrh.W&l<rm 
7XS>tU£. "END" COOKtC^-y^Sr-^-T "E 
nte r" Hffi6lC#S. MB6T« 

y r -f gate- mwms&mtzox'nigm 

[0097] 

T^mwmizB i os$-i_h»fc. eawfcsc s i r 

St*<4^iy±<7)^Wi. aift«fcFast2 0<0iW 

[00 98] a-f)!PMSCS IfA^*K 

AfcJ:»HW&*«fcl/0*&*>T\ SCSI-3K 
SJ&r*=SrvMBr^^ x ( F a s 1 2 OTTOlMt&fr*. 
A-f X"t\ F a s t 2 OONegotiation {Cj&gL 

[0099JHK. Fast20OfiWB^fc^oJt^ 



a^iOffiffli^feUi. BIOSjEBi* 
@5fefc LTiiWf . jl— iflJS C S I «4 

[0 100] Wlzitit:. BiOS^tciO^Siut 
SCSI fAM xtt<0^£fiH8tt. -ggBESftfUf. 

[0ffi^Sm=5:^HH] 

[Hi ] *%Hj£0HSgW<0^XxA7'o-/^HTfcS. 

[02] xm^ms&m&mz*tmT$>&. 
[@3 ] x^^f xffi^aita5<oEig^-&^rHT-*>s . 
[H4] 7'Uxm&m^mmn$*tmTb&. 

^•tmx'bh. 

[06] *m<rmiimizmhmmgst&yv-z 

[07] *fWBOiaseit:t5»t6ejlli$e^^7o-?: 
5tt0T'*>&. 

[08] *m(om&mzmhm&mm.%.ya-$ 
[09] a.— f&xm®fr7v-*?Ftwri'hh. 

[010] jl— r-f U^-f WSBiiM^attEffC *>S. 
[011] jl— f-f Ux-rib£BiB0!l£*-r0T'J>4. 
[012] ^Jf^ fSgBffifl&SWr&S . 
[013] fiaWDSCSI^XxA^SlHW-ST'O.y^ 

[014] fiawo^-y^a^ejL-^coieift^ift 

f^7D-0-C*&. 

[015] m&)S C S I *X hT^r?<0jgi&B?K9i& 
[016] 8*CDSC S I ^XxA<9gi££g<0g£3r 

5-1 scs i^xhrrr^^ 

5-2 SCS I AX 
5-3 T^XffSilEIgS 

5-4 scsisoasu 

5-5 SCSI 5 *-9Wm 

5-6 shXh^NMS 

5-7 SCSI BIOS-ROM 

5-8 *Xhn-*^U 
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[01] 



[Bill 



5-2 



SCSJ A'* 



5-4 



5-5 



5-3 



SCSH 
(SCSI 3 






SCSI /\-z*z*& 










5-7 
t 






SCSI I 
BIOS — ROM | 



5-8 



fit A 3 

/" Fast 20*tt6SC5l frlVrTr* "\ 

Biosfc*E,-r/? 



giA* 

/ Fast 20TT^rSC51 &%\-T1~T* "\ 



ID# IP I 2345 67 



Oisoon. 
Wide 
LUN 
ENO 



LI UM M U [] ll [] 

nnnuunn t] 

[] U [] [H] [] tl U 

[][][][] [][][] [J 
nuuunnn n 
n 



♦ *rtf-7M*$0/Enter*-r5*g. 



[02] 



Offset 
Address 



OCh 



Bits 



BiU 



BH3 



Bttl 



Reserved 



BitO 



boot select 



Target Q Corfrgurcition HagsJ~ 
Target 0 Configuration FXags) 



03h 



¥/<* X 1D« I g>tf J ( Target 1 Conf taurgflon f*»s ) 



^rC<^ ID-1 ^-^ffjCH ( Target 1 Cortfiqurcrtton FAx&Y 



06h 
07h 



¥r*4% 



ID- 2 f-V&aKl < Target 2 Configurotton Hbgs) 



ID- 2 -^Wv* cfc^B j Target 2 Configuration flbos) 



*rt4X 
?f<4% 



IP" 3 ^g^'l j Target 3 CQTrfgurodion Bftug) 



09h 
OAh 



ID" 3 ^-V^trfgg 



(Target 



ration Rrbgs) 



77* < X ID~ 4 T~94§HS I ( Tcnjet 4 Oonf jqurottan flbSjT 



^AV * 1D~4 ^SHr&E (Targets Configuration BtogsT 



ID=S 7W«*gr| < Target 5 Configuration gags! 



_0Ph 



ID— S ?W ^t<6 J I Target 5 Qanf Igmattoo Kfags 



■r/t ^ X 1D= 6 ^-*y 4«flg I < Target 6 Qonfigunrfion EfagsT 



OEn 



¥K4* m~6*r-4nf&M (TargeTs 



it ion RfegsT 



lOh 



ICM= 7 y-^^WflE- 1 (Target 7 Conti 



ID=7 (Target 7 Cordigumtlon HbgsT 



[03] 



Offset 
Address 

lih 

20h_ 



Bit 7 



Bit 6 



Bit 3 



BitO 



Reserved (Wide SCSI { 'T-Vt* 1 6 K^M *»*UD-8~15 *^^-^flWF^Ufflt*J 



21h 



soon device 



22h 



Reserved 



23h 



enaMe 
tnmif Miliar 
power tor 



tprrnrejfrari 
power tor 
narrow 



Reserved 



24b 

2S\ 



kfag-Jarojc* Devices' 



h • r^rrv ID 
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[04] 



(A) 



Offset 
Address 


Bit 7 


Bit 6 


Bit 5 


Bit 4 


Btt3 


BttZ 


Bit I 


BttQ 


**h 


Reserved 


Reserved 


Wide SCSI 
Support 


Disconnect 


Syndhfonous 

Support 


Syncfvonaus Rate 



(B) 

*-/v<» 3»«nsK*«p*»f». «-id *7r-*4B«tii 



Offset 
Address 


Bit 7 


Bit& 


Bit 6 


Bit 4 


BitS 


Bit 2 


Bit 1 


Bit 0 




Reserved 


LUN 


Reserved 


Reserved 


Reserved 



[08] 



[01 0] 



5> 







-7-35 


SCSI- ID 

— SCSI_ID + 1 




L 7-36 








Yes 








—7-37 


SCSHMflW? 



filfi 2 



( END ) 



glffl 6 



Fast 20 Wife SCSI IK* r-T-r-7"? 



#7>fW> ID 

SCAN Device 
SCAM Support 
<?-$*~r-/<7- 



C 3 

i a 

K>-7] [7-0] 
[On] [OFF] 
[NARROW] [WIDE] 
[OKI 



U 

A Fast 20tfrtrSCSI r"f*Vy 
1 . BI0S4t£. 

[ 3 



Enter? ~-*5ftg. 7 



[012] 



Fast 20*tt&5CSI SfcXhY^/yteff. 



ID# 


0 12 3 4 5 6 7 


HIM 

Discon. 
Wide 
LUN 
END 


[] [ L 

[in 


20.0MHz 
tS.OMHz 
13.3MHz 


C) [][] 

tint] 

Ll C3 [] 
U [] [] 

n [] [] 


warn 


A.OMHz 
C.7MHz 
5.0MHz 



it 

f Fast 20*ffc SCSI wttwiml A 
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[S5] 



( START ) 

T 



Offset Address 00 h 
Bit 0 Z&Lft&fr 



-7-1 



( Biosi&^ro; 

\ 



scsr_iD — "o" 
1 




Dev_Count — "0 



5C5I_ID <9-^*/nM« 



v-7-5 



7-6 




Dev_Count 

—— Dev Count + 1 



7-7 



Yes 
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^PH 1 ! 0-1 4 34 6 0 



imei 






, 7-15 





Max 1 0 MB/#4T* 
fl Negotiation 




Max 20 MB/#»/T" 
n Negotiation 



h-7-19 



I 



f~7-20 

I 



^---9*£i&&«/>«?£ -7-21 



T 



SCSLID— SCSLJD-M 



H7-22 
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[@7] 



1 



Offset Address 0lh-10h 

Work %>)-7izf$-l&i 
* 



7-2A 



SCSI_ID 



V-7-25 



SCSI_IDf7 



7-27 




-7-26 



SCSI_1D^/V^X-^ f~" 7-28 



I 




7-34 



-f-ir? Negotiation 
I 



-7-31 



r AM frh<??fc& [ — 7-32 
I 
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[09] 



c 



Fast 20 ttfc SCSI'S 




f 091:: I*. SCSI -2/7 
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[013] 



[014] 



13-8 



scsnww«p 

13-3 




( START ) 



13-5 N / <v 13-3 

-raq 



13-5 3^7^ 



SCSI ^r</ 
13-6 



n 1 i — 1 scsi**h [| 

13-4 BIOS-ROM 



13-2 



13-8 






2-1 


cpu u-e v i- 




2-2 








2-3 






2-4 

< 


II 


S'tf^A BIOSli<P') 




2-5 

f 


•7- h • -C >7<7 € &L fr'&H 




2-6 




1 f 2-7 



CPU«74&JS. 



__ r 

I PF 
(INITIAL 
PROGRAM 
FIRMWARE) 



ROM 



IPL 
( INITIAL 
PROGRAM 
LOADER ) 



OS (Operating System) 



! 
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[H15] 



START 







scsi #w#j$(;j>hr7-^) 






scsi a*x - 



I 



£•1 D <nt$4&4-i.v'7 

I 



-3-1 

-3 -2 
-3-3 
-3 -A 



^- ID ^"A'^irtfr&l/fi 



-3-5 



SCSI OTW^I?^ 



^ END ) 



3-6 
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[HI 6] 



START 







Inquire ^f" 








< 









C END ) 



